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DETAILED ACTION 
Specification 

1 . The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following .is required: 

Claims 1-4 state that shadow registers are present in all of the execution units 
while the disclosure and figures show the shadow registers only being in the integer 
unit. 

Based on the specification, figures and subsequent claims, the examiner 
believes that the applicant intended to form the claims as the rest of the application but 
misworded it. Correction is required. 

Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the shadow registers 
being in each execution unit must be shown or the feature(s) canceled from the 
claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
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is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121 (d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
' invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-10 and 13-21 are rejected under 35 U.S.C. 103(a) as being obvious 
over Arora et al. (US Patent 6,629,232). 

4. As per claim 1: 

Arora teaches a system comprising: 

a plurality of execution units (Figure 3, items 130), each of said execution units 
having one or more data registers and one or more shadow registers, each shadow 
register being communicatively coupled to at least one data register in another 
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execution unit (column 3, lines 56-66) (The execution units' local copy of the register file 
contains data registers. These registers are also shadow registers for the other cluster 
since they contain remote copies of that cluster's copy of the register file.); 
a memory unit (Figure 3, item 110); and 

a control unit operable to issue control signals to the execution units, the control 
signals being operable to facilitate processing of data read from the memory unit, and to 
enable data transfers between the execution units (column 3, lines 26-29; Figure 3, item 
321) (Since the steering logic determines which cluster get which instructions, it 
facilitates data read from the memory unit and enables data transfers between the 
EXUs). 

Arora does not disclose the execution units including the data and shadow 
registers. Rather, Arora shows these registers outside the EXUs. However, such would 
have been obvious to one of ordinary skill in the pertinent art since including the 
registers within the execution units cuts down on register latency and power usage. 

Further, it has been found by In re Dulberg (289 F.2d 522, 523, 129 USPQ 348, 
349 (CCPA 1961)) that making parts separable is an unpatentable difference. 

5. As per claim 2: 

A system as in claim 1 , in which each shadow register is connected to an input to 
a data register, such that data written to the data register is also written to the shadow 
register (column 3, lines 56-66; Figure 3). 

6. As per claim 3: 
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A system as in claim 1, in which the plurality of execution units include one or more 
integer execution units and one or more datapath execution units (column 2, lines 48- 
51) (Arora defines execution unit as anything that sends or receives data from a register 
file. An ALU and datapath are encompassed by this definition). 

7. As per claim 4: 

A system as in claim 2, in which the data register comprises an accumulator 
register (It is obvious that a multiply-accumulate instruction will accumulate a result in a 
data register thus making it an accumulator. Multiply-accumulate instructions and their 
benefits are well known in the art) (Official Notice). 

8. As per claim 5: 

Arora also teaches a system comprising: 

a control unit (column 3, lines 26-29; Figure 3, item 321); 

a first execution unit, the first execution unit having a first data register; and 

a second execution unit, the second execution unit having a second register 
containing a copy of the first data register's contents, the second register being 
communicatively coupled to an input of the first data register (column 3, lines 56-66). 

Arora does not disclose the execution units including the data and shadow 
registers. Rather, Arora shows these registers outside the EXUs. However, it has been 
found by In re Dulberg (289 F.2d 522, 523, 129 USPQ 348, 349 (CCPA 1961)) that 
making parts separable is an unpatentable difference. 

9. As per claim 6: 
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The system of claim 5, in which the first execution unit comprises a datapath 
execution unit (column 2, lines 48-51) (Arora defines execution unit as anything that 
sends or receives data from a register file. An ALU and datapath are encompassed by 
this definition). 

10. As per claim 7: 

The system of claim 5, in which the second execution unit comprises an integer 
execution unit (column 2, lines 48-51) (Arora defines execution unit as anything that 
sends or receives data from a register file. An ALU and datapath are encompassed by 
this definition). 

11. As per claim 8: 

The system of claim 6, in which the second execution unit comprises an integer 
execution unit (column 2, lines 48-51) (Arora defines execution unit as anything that 
sends or receives data from a register file. An ALU and datapath are encompassed by 
this definition). 

12. As per claim 9: ' 

The system of claim 7, in which the first execution unit comprises an integer 
execution unit (column 2, lines 48-51) (Arora defines execution unit as anything that 
sends or receives data from a register file. An ALU and datapath are encompassed by 
this definition). 

13. As per claim 10: 

The system of claim 5, in which the first data register comprises an accumulator 
register (It is obvious that a multiply-accumulate instruction will accumulate a result in a 
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data register thus making it an accumulator. Multiply-accumulate instructions and their 
benefits are well known in the art) (Official Notice). 

14. As per claim 13: 

A method comprising: 

at a first execution unit, calculating a first result; 

storing the first result in a first data register at the first execution unit; and 
transferring the first result from the first execution unit to a first shadow register in 
a second execution unit (Arora: column 3, lines 56-66). 

15. As per claim 14: 

The method of claim 13, in which the acts of storing the first result in the first data 
register and transferring the first result to a first shadow are performed during the same 
clock cycle (Arora: column 3, lines 56-66; Figure 3) (The writes are done in parallel on 
the same wire). 

16. As per claim 15: 

The method of claim 1 3, further comprising: 

at a third execution unit, calculating a second result; 

storing the second result in a second data register at the third execution unit; and 
transferring the second result from the third execution unit to a second shadow 
register in the second execution unit (column 3, lines 22-29) (The two clusters are 
shown for illustration, three clusters could be used, or alternatively a different EXU from 
the second cluster could write a result. Both would fulfill the limitations of the claim). 

17. As per claim 16: 
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The method of claim 15, in which the act of transferring the first result from the 
first execution unit to the first shadow register is performed during the same clock cycle 
as the act of transferring the second result from the third execution unit to the second 
shadow register (Arora: column 3, lines 56-66; Figure 3) (The writes are done in parallel 
on the same wire). 

18. As per claim 17: 

The method of claim 15, in which the act of transferring the first result from the 
first execution unit to the first shadow register is performed at a frequency independent 
of the act of transferring the second result from the third execution unit to the second 
shadow register (Reoccurrence of instructions using the same destination registers is 
irregular; therefore, the writing will inherently be at different frequencies). 

19. As per claim 18: 

The method of claim 1 3, further comprising: 

at the second execution unit, calculating a second result; 

storing the second result in a second data register at the second execution unit; 

and 

. transferring the second result from the second execution unit to a third shadow 
register, in a third execution unit (column 3, lines 22-29) (The two clusters are shown for 
illustration, three clusters could be used, or alternatively a different EXU from the 
second cluster could write a result.. Both would fulfill the limitations of the claim). 

20. As per claim 19: 
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The method of claim 13, in which the first execution unit comprises a datapath 
execution unit and the second execution unit comprises an integer execution unit 
(column 2, lines 48-51) (Arora defines execution unit as anything that sends or receives 
data from a register file. An ALU and datapath are encompassed by this definition). 

21. As per claim 20: 

The method of claim 13, in which the second execution unit comprises an integer 
execution unit and the first execution unit comprises an integer execution unit (column 
2, lines 48-51) (Arora defines execution unit as anything that sends or receives data 
from a register file. An ALU and datapath are encompassed by this definition). 

22. As per claim 21: 

The method of claim 13, in which the second execution unit comprises a 
datapath execution unit and the first execution unit comprises a datapath execution unit 
(column 2, lines 48-51) (Arora defines execution unit as anything that sends or receives 
data from a register file. An ALU and datapath are encompassed by this definition). 

23. Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gadre (US Patent 6,308,253), and further in view of Arora. 

24. As per claim 11: 

Gadre teaches a system comprising: 

a general purpose processor (Gadre: column 6, lines 47-49; Figure 4, item 102); 
a memory unit (Gadre: Figure 4, item 134); 
a user interface (Gadre: Figure 1 , item 32); and 
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a plurality of special-purpose processors (Gadre: column 2, lines 64-67; column 
3, lines 1-5) (In addition to doing general tasks, each core can do digital signal 
processing) comprising: 

a plurality of datapath units (Gadre: column 6, lines 50-51), each of said 
datapath units including a data register; 

an integer unit (Gadre: Figure 4, item 106; column 2, lines 64-67) (It does 
RISC functions), 

a control unit operable to issue control signals to the integer unit and the 
datapath units (Gadre: column 7, lines 31-34). 

Gadre does not teach the integer unit including one or more shadow registers, 
each shadow registers being communicatively coupled to a data register in a datapath 
unit, which Arora does (Arora: column 3, lines 56-66). 

Arora's method cuts down on the number of ports in a register file and thus cuts 
down on register file latency (Arora: column 1, lines 46-63). 

• Therefore, it would have been obvious to one of ordinary skill in the pertinent art 
at the time of the applicant's invention that applying Arora to Gadre would cut down on 
register file latency. 
25. As per claim 12: 

The system of claim 1 1 , in which the plurality of processors form part of a chip 
designed in accordance with a reconfigurable (Gadre: column 2, lines 64-67) (The 
controller is programmable) communications (Gadre: Figure 1) architecture. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan P. Fiegle whose telephone number is 571-272- 
5534. The examiner can normally be reached on M-F 12-8. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on 571-272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Ryan P Fiegle 
Examiner 
Art Unit 2183 




